In practice, occupational therapists regularly involve individuals from their client's SN (e.g., family members, teachers, classmates) as a way of facilitating their client's engagement in natural contexts. For youth growing up with disabilities, occupational therapy (OT) contributes a unique disciplinary understanding of the interlinked nature of the developing youth, environment, and engagement in occupations and activities within the home and community. Integral to the OT process is the identification and understanding of environmental factors that are salient to the client (American Occupational Therapy Association, 2014) . This exploratory study aimed to contribute to the understanding of the interrelated nature of the social environment and participation. We sought to identify and describe SN factors relevant to participation and to identify SN variables for further investigation. We asked, "How are SN metrics related to participation?" and "How do youth from the clinical group participate within their social networks?" We hypothesized that two types of SN variables, compositional (i.e., what types of people make up the network) and structural (e.g., groupings of people, connectedness of people in the network), would have strong associations with measures of participation. However, because the meaning of some SN metrics (e.g., level of connectedness of close friends) are not easily understood within the everyday lives of youth with disabilities, qualitative interviews from youth in the clinical group were used to expand understanding of participatory experiences within their SNs.
Method

Design and Study Procedures
The research design was a mixed-method embedded design-correlation model (Creswell & Plano Clark, 2007) .
Cross-sectional quantitative and qualitative data were collected simultaneously but analyzed separately whereby the qualitative data from the subset of youth in the clinical group were used to more fully elaborate the results of the correlation analyses and enhance interpretation (Creswell & Plano Clark, 2007) .
Data were collected in a home-like community-based research lab or in the participant's home, whichever the parent preferred. All participants, with assistance of a parent as needed, underwent collection of data used to describe the sample and measurement of the youth's SN and participation. Immediately after collection of SN data, the youth's SN was graphically mapped and shared with the youth. Maps were checked for accuracy, relationships elaborated upon, and the map validated as representative of each youth's SN. On each map, network members were labeled and represented by a circle whose size indicated the network member's relative connectivity to others in the network (i.e., degree centrality), such that larger circles indicated more connections. Lines on the map indicated the presence of an existing relationship between the network members ( Figure 1 ). Network visualizations (i.e., maps) and metrics were used to individualize interview of youth from the clinical group aimed at elucidation of participation experiences within their SN. With the youth's network map available to reference during the interview, the youth were asked about their experiences, interactions, and activities with network members-The network map was used to ask about specific individuals by name and relationships with each other.
Participants and Recruitment
A convenience sample of 36 youth participated in this study. Following approval from the sponsoring university's Note. Network on left: 15-or 16-year-old youth from clinical group; network on right: age and gender matched youth from typically developing group; shape = age category (square/circle = adult, circle = child/youth); color = relationship (gray = kin by blood or marriage, White = non-kin); size = number of connections to others in the network (i.e., degree centrality; larger shape = more connections to others in the network); names have been changed to protect privacy.
Institutional Review Board, 19 youth aged 11 to 16 years (M age 13.9 ± 1.3; 84.2% male) with a diagnosis of learning disability (LD), attention-deficit hyperactivity disorder (ADHD), or autism spectrum disorder (ASD), and 17 typically developing youth (M age 13.9 ± 1.2; 82.4% male) matched for age and gender distribution were recruited from regional schools and clinics via word of mouth, recruitment flyers, and professional referral. Study recruitment was conducted when the youth were most available to participate, which was during the last 2 months of the youths' school year and the first 2 months of the summer break. All parents who contacted study researchers agreed to participate in the study. Only two parents who agreed to participate were unable due to scheduling conflicts. In addition, 1 youth, whose parent agreed to participate, declined invitation to participate. Written informed consents from parents, and verbal and written assent from the youth, were obtained after discussion of study risks, benefits, and the study's voluntary nature. All participating youth were offered a US$10.00 gift certificate as a token of thanks. Of the youth in the clinical group, 14 had diagnosis of LD, ADHD, or ASD, and the remaining 5 reported a combination of diagnoses to include ASD plus LD, ADHD plus ASD, or ADHD plus LD. Parents served as secondary study participants and provided diagnostic, demographic, performance information, and, when necessary, assisted in reporting on the youth's SN and participation.
Qualitative Methods
Measures of the Social Network
SN data were collected and analyzed using conventions of personal network analysis and network visualization established in the social sciences (Borgotti, Everett, & Johnson, 2013) . Twenty network variables were measured consisting of two types of SN variables, compositional and structural (Table 1) . Network composition variables provided quantitative information regarding who and what types of people made up each youth's network (e.g., who are kin, proportion providing social support). Structural network variables provided quantified information regarding the social structure (e.g., social groupings, degrees of connectedness between network members). An interviewer-assisted paper and pencil survey was developed for this study, which was used to establish the names and characteristics of people within each youth's network; each youth identified 25 people within his or her SN (15 with whom they do things, and 10 acquaintances) and reported characteristics of network members (i.e., age, gender, kinship, and types of social support provided). Afterward, Egonet (Version 2012-05-18; McCarty, 2012) , an open-source Java-based network software program, was used to collect information about network members' relationships to each other (i.e., who had existing relationships), calculate network structure (e.g., measures of connectedness within the network), and generate each youth's network map.
Measure of Participation
The Children's Assessment of Participation and Enjoyment (CAPE) was used to measure participation in activities beyond those mandated in school (King et al., 2004) . The CAPE is a valid and reliable self-report instrument designed to assess the manner in which youth, with and without disability, aged 6 through 21 participate in everyday activities (King et al., 2006; King et al., 2004) . Participation variables used in this study were the CAPE dimension scores for activity Diversity (number of activities engaged in), Intensity (activity frequency), With Whom (indicating with whom the activity occurred most often), and Where (indicating location activity occurred most often). Dimensions were further classified by domain (Informal, referring to more spontaneous types of activities such as playing cards) and activity type (Recreational, Physical, and Social). For example, the CAPE score for the Where dimension, Social activity type, was used as the participation variable Where-Social to indicate the range of locations where the youth engaged in social activities.
Correlation Analysis and Results
Correlation analyses of network and participation data were conducted using SPSS Version 21. Spearman's rank order correlation coefficients were calculated for all combinations of network and participation variables, which resulted in a 16 by 20 correlation matrix. Due to increased potential for Type I error of this exploratory analysis, non-parametric statistics were used with two-tailed significance level set at p < .01 and scatterplots inspected for all combinations of significant correlations.
Ten SN variables had strong correlations with at least 1 participation variable from the CAPE for a total of 17 statistically significant correlations, of which 8 were compositional network variables and 2 were structural. Table 2 details statistically significant correlations.
Qualitative Methods
Qualitative Analysis
Qualitative analysis of interview data from youth in the clinical group was conducted to the level of thematic survey, which focused on moving beyond the cataloging of topics brought up by participants toward a description of patterned responses discerned from participants' discussions (Sandelowski & Barroso, 2003) . In addition, in an effort to advance qualitative analysis toward greater conceptualization, we incorporated interpretive use of conceptualizations to recast portions of the data relevant to this research question (Sandelowski & Barroso, 2003) . An iterative process of data collection, analysis, and interview modification was used to enable discussion and refinement of emerging conceptualizations with subsequent participants. For instance, if a participant brought up or expanded on experiences with individuals not inquired about or named on the youth's SN map, researchers encouraged the discussion. From these unprompted discussions, inquiry in subsequent interviews was expanded to include inquiry of sibling interactions with network members. Interviews were audio-recorded, transcribed verbatim, checked for accuracy, and sections of the text coded using the participant's words as initial coding labels. Codes with similar meanings were then consolidated and reduced to create more conceptual codes that were then grouped into broad descriptions of the data (Ryan & Bernard, 2003) . For instance, the initial coding labels of Avoiding Trouble, Stay Quiet, and Move Away were combined into the conceptual code Passive Strategies, which was later combined with other conceptual codes to form the broader descriptive category of Social Negotiation. Two researchers repeatedly read each transcript, comparing emergent categories or conceptualizations to the data from previous interviews within the group, then annotating the data and modifying the categories to ensure consistency in defining category properties and application of data to them (Ryan & Bernard, 2003) .
Qualitative Results
Qualitative descriptions of the ways that youth in the clinical group fit into their social groups resulted in the emergence of two related conceptualizations within the data, social negotiation and working hard socially. 
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Note. CAPE = Children's Assessment of Participation and Enjoyment; nmbr = number; gend = gender; ntwk = network; supp = support; strg = strong; cent = central.
This youth actively chose to avoid social negotiations. He was also a youth who, despite a desire for peer friendships, reported he did not have any school friends. Another youth with diagnosis of ASD described a different strategy for avoiding social negotiations: "I just stop talking or maybe even move away" (Youth No. 16 ). Descriptions of social avoidance strategies illustrate reasons youth with disability can be perceived as being social followers or on the periphery of their peer groups.
For some youth in the clinical group, diagnostically related processing lags and/or social awkwardness impacted negotiation of interactions involving siblings when peers were present. For these youth, sibling interactions could take on tones of exclusion that were difficult for them to negotiate. In describing interactions with peers known by both the youth and the youth's sibling, this youth with ASD explained, "They are nice to me. We try and talk but sometimes we can't because . . . [sibling] walks up . . . [then] it's over, [sibling] dominates." This youth's mother went on to clarify that the sibling puts down the youth when others are involved in the interaction (Youth No. 2). Some endured overt, and at times condescending, sibling interactions that worked to exclude or marginalize the youth, whereas others endured inadvertent exclusion. Another youth with diagnosis of ADHD stated, Well, it'll be the two of them [brother and family friend] talking in the back, and me just overhearing and making comments when they say something . . . We'll be talking and they'll get excited with each other and they'll [laugh and], even do like weird noises just messing with each other, like [talking in] weird code names. (Youth No. 5) Difficulty in comprehending jokes and interpreting social tone contributed to this youth being the outsider in sibling interactions containing a peer. Despite some siblings' exclusionary tendencies, several parents expressed expectations that the youth from the clinical group would be included in the sibling's activities and social interactions with others-even when these expectations were met with resistance from the sibling.
Working hard socially. Some youth were able to remain actively engaged in their peer groups but had to work hard to do so. Of these youth, some took on the role of social facilitators to ensure they had someone with whom to engage, even when interactions were socially forced or awkward. A youth with ADHD explained, "They didn't keep a conversation going for long. I was the main one who kept the conversation going" (Youth No. 14) . He reported that he had to keep interactions going; otherwise, he would be faced with hanging out by himself. This youth felt as if he had to keep his loosely associated social group from disbanding to remain socially engaged.
A different youth described his strategy for keeping a peer engaged: "I try and make him happy . . . I try and talk about something that will make him happy" (Youth No. 16 ). This strategy did not always work; the youth was referring to a peer with whom he had an on-again, off-again friendship. Another youth with ADHD described walking up to peer groups and attempting to start conversations; he reported, "I'll just start trying to make conversation . . . I'll try and get him to talk . . . I guess it's one of my fatal flaws . . . it makes me seem annoying" (Youth No. 11). In conveying stories of their social interactions, multiple youth gave no indication of attentiveness to nuances of social interactions such as body language. Lack of attention to social nuances contributed to instances of missed social cues such as messages of social censorship or rejection conveyed through extended group silence. For several participants, interjecting themselves into social groups contributed to marginalizing rather than integrating them into the group.
Consistent with the diagnoses represented in the study sample, some youth described difficulties related to language processing. A respondent with ASD put it this way: "Well, most of the time they are usually talking about something . . . stuff that doesn't really make a lot of sense to me" (Youth No. 20) . From a different youth with diagnosis of ADHD, "When it came to something that we would . . . talk about it and I would just listen in and see if I, if anything made sense to me that I would like to talk about" (Youth No. 14) . Another youth described how he was able to use in-the-moment awareness of comprehension difficulties to assist with maintaining social appropriateness during peer interactions: "Basically I would just kind of twiddle my thumbs and listen to what their conversation and see if it, it peaked my interests and then I would get into the conversation if it peaked my interest" (Youth No. 14) . This youth's meta-cognitive strategy helped him remain integrated within his peer groups. Participants from each diagnostic group relayed stories of how their processing lags impacted their ability to read inthe-moment social interactions. For other participants with LD or ASD, the sheer language load was, at times, enough to take them out of social collaborations. Youth who had developed some insights into the shortcomings of their social and or communication skills were able to use socially acceptable strategies that helped keep them engaged within their SNs.
Discussion
We hypothesized that SN methods could be used to identify and quantify compositional and structural network factors having significant correlations to childhood participation, and used qualitative data to expand understanding of quantitative findings. Eight compositional network variables (e.g., gender, kin) and two structural network variables (e.g., number of ties of most connected) had significant correlations to at least one measure of participation.
Acquaintances
For study participants, the number of peer acquaintances (i.e., size of weak tie peer network) had significant positive associations with whom and where activities occurred. The greater the number of peer acquaintances, the greater the proportion of activities partnered by non-family members and engaged in beyond home or a relative's home. This finding suggests a potential strength in having peer acquaintances, or weak ties, during adolescence. Within the adult SN literature, weak ties have been shown to provide important opportunities for bridging social groups and opportunities available beyond those offered by close or immediate network members (Granovetter, 1973) . Our study findings suggest that weak ties in adolescence can potentially play a role in facilitating developmentally appropriate shifts in participation away from family and home-based activities toward activities partnered by members of the youth's community and engaged in within the community.
Peers
Strong positive relationships were observed for activity diversity and the level of connectedness of participants' good friends. We also found strong positive relationships between activity diversity and the amount of social support received from the good friends. Notably, same-gender variables had strong positive correlations with participation-youth engaged in activities with more peers and others not related to them, as well as engaged in more activities outside the home, when the youth's network contained more peers and proportionally more same-gender network members.
For youth from the clinical group who were able to use social negotiation during their peer interactions, qualitative data elaborated on the ways that they engaged with peers from larger and primarily same-gender peer groups. These youth described engaging in a broader range of activities with their peers-activities that often included physical and spontaneous hanging-out types of activities such as horsing around. Findings regarding peers point to the potential importance of developing interventions that target social skills important for developing and maintaining same-gender interactions and social navigations. Greater understanding of the relationship between same-gender network members and participation for youth with disabilities can be useful in guiding development of interventions that focuses on development and maintenance of same-gender relationships.
Connectedness of Network Members
One structural network measure, the number of ties held by the most connected person in the network, had a significant negative relationship to where recreation activities occurred. This finding contributes to general understanding of the kinds of influence on behaviors and actions potentially held by central, or highly connected, people within networks. For study participants, having both highly connected central individuals in the network and higher numbers of kin in the network, each had strong negative relationships with CAPE participation scores. These negative relationships suggest mechanisms of potential constraints to the development of more distal patterns of participation when family and central individuals are highly involved within the youth's network. Although supportive networks are generally understood to be beneficial, having overly integrated or protective networks can potentially constrain the type of social risk taking (e.g., moving in social circles beyond one's comfort zone) that can expand the bounds of a youth's SN (Holland et al., 2007) . Additional questions remain concerning highly central (i.e., connected) individuals such as "What types of highly connected individuals are better suited to facilitate participation?" and "What is too connected?" Future investigations should include a focus on the effect on participation of highly central individuals possessing various characteristics (e.g., parent, teacher/coach, sibling, cousin, peer, personality types, social roles).
Despite observed strong correlations between participation and two structural SN variables, only a modest number of youth in the clinical group indicated any awareness of the social structures surrounding them-Let alone awareness of potentials that may be brought about by the network. For instance, only a few youth in the clinical group explicitly understood that individuals on the edges of their network were potential links to other networks and the people they contained. During the qualitative interviews, most youth in the clinical group discussed a focus on staying engaged with the various sectors of their SN. These youth had only modestly, if ever, contemplated their own current or potential social navigations within their network-social navigations that may have the potential to create additional or expanded opportunities for participation. Greater understanding is needed of the ways that youth with LD, ADHD, and ASD perceive and conceptualize their SN, as well as navigate within their network. Such understanding is important for development of interventions that move beyond development of social skills toward development of SNs and social negotiations within networks that are supportive of desired participatory outcomes.
Understanding Enhanced by Qualitative Data
Qualitative data were used to extend understanding beyond the quantification of relationships between network variables and participation. While multiple network variables had strong relationships to participation, qualitative findings clearly explicated just how persistent many youth from the clinical group needed to be to participate with members of their network. When asked specifically about activities engaged in with members of their network, several youth simply catalogued their activities. Despite repeated prompting, the majority of youth did not elaborate on either the activities engaged in or the SN context of their activity engagement. These youth described a narrower range of engagement, which primarily consisted of social interactions, activities involving families or family gatherings, and engagement in more formal or structured activities such as summer camp or scouts. These youth focused their discussion on interpersonal experiences-the level of challenge for many in the clinical group. Their discussions primarily described one-to-one social interactions with specific network members, which are reflected in the qualitative analysis.
The handful of study youth who did elaborate on their activities and the SN context of their activity engagement did describe engaging in a wider range of activities. Their activities included activities that occurred when they were hanging out with their peers (such as food fights, joking around, video games), as well as engagement in informal or more spontaneous group activities such as bicycling together and playing with neighborhood youth. For these youth, activities were described as occurring within larger, primarily same-gender peer groups, where the youth was an active participant in the social negotiations of the group. These descriptions are consistent with the strong positive relationship observed between the number of same-gender peers and the intensity of participation in social activities.
Qualitative findings point to ways that diagnostically related social-cognitive and communication impairments may impact a youth's SN and participation. Additional qualitative inquiry should focus on deepening understanding and advancing conceptual understanding of participatory experiences within SN contexts-deeper understanding that may one day contribute to greater understanding of models of participation for youth with cognitive impairments. Future quantitative SN investigations should also incorporate ways of distinguishing the effect of individuallevel differences.
Future Directions and Study Limitations
SN analysis provided a strategy for quantifying multiple nuanced aspects of the SN. However, network inquiry was limited to individuals the youth interacted with in-person; it excluded inquiry as to individuals only interacted with through remote modalities such as online gaming or social media. Future SN studies should consider inclusion of online interaction partners, especially those whose focus is on groups with mobility or social communication constraints, or where respondents are old enough to have some degree of autonomy with their online interactions. This study expands current descriptive understanding of the SNs that youth with disability interact with in-person. Moreover, observed SN associations to participation contribute evidence that suggests potential functional meanings of SN differences for youth with disabilities. However, observed quantitative associations were for the entire sample; the small sample size did not allow for meaningful analysis of correlations specific to youth in the clinical group. Future studies should investigate SN relationships to participation specific to youth growing up with disabilities and compare them with relationships for typically developing youth. Better understanding of the ways SN factors are connected to rehabilitation outcomes of interest can potentially be useful to researchers, clinicians, and families in guiding decision making. For instance, greater understanding of SNs' linkages to participation can be used to inform development of OT interventions that focus on social skills development for the purpose of helping the youth understand and navigate one's individual network.
In future studies, if predictive network factors are identified, holistic OT interventions considering SN factors can be developed and tested. For example, if features of a sibling's connectedness are shown to impact engagement in activities, OT interventions can more precisely recruit sibling involvement in reinforcing desired behaviors within the child's natural social contexts. Elucidating relationships between social environmental factors and participation in occupations are important early steps in the development of testable holistic OT interventions that harness the influencing power of the social environment on participation in activities and occupations. Testing interventions that holistically address the person, environment, and task in affecting performance of occupations within life's situations can provide evidence for the fundamental tenants of OT while demonstrating effectiveness of OT interventions. More research is needed to provide the evidence base for potential clinical use of network analysis with adolescents.
This exploratory investigation used a small sample with a clinical group diagnosed with multiple types of cognitive impairments related to development. Although diagnosis of LD, ADHD, or ASD is qualitatively determined by the presence of a minimum number of heterogeneous symptoms, symptoms overlap between these diagnoses. Continued investigation with a larger and more focused sample is essential before generalizable conclusions can be made. In addition, although several network variables were explored in this study, not all variables investigated can be potential targets of OT intervention. For instance, the number of kin in a youth's network may not be modifiable by rehabilitation efforts. However, four types of network variables should be further investigated, which include compositional variables concerning same gender, peers, weak ties, and structural variables investigating highly connected network members.
Continued investigation of network variables will be important for identifying and quantifying network factors having predictive value in studying rehabilitation outcomes of interest and determining strength of relationships to participation for clinical groups. Such analyses will require larger and more focused studies. In addition, because personal network research conventions are established for typically functioning adults, future studies utilizing methods of personal network analysis would benefit from refinement. Refinement of network data collection tools and/or strategies tailored for pediatric populations and/or those with clinical diagnoses impacting cognitive processing and attention is needed. Many questions remain, including those involving potential strengths of weak ties (i.e., peer acquaintances) for youth with and without disability. In addition, research investigating the influence of sibling and peer networks on participation outcomes of youth with disabilities is warranted.
Important for advancing the science of rehabilitation, this study provides the beginning of an evidence base of the ways in which SNs are linked to youth participation. The development or restoration of individual capacities is achievable through rehabilitation efforts aimed at change to both the person and the surrounding environment (Institute of Medicine, 1997) . Evidence is steadily increasing, demonstrating the effectiveness of pediatric OT interventions that reflect the interplay between the youth, environment, and participation in the occupations of childhood and adolescence (Kreider, Bendixen, Huang, & Lim, 2014) . This study identifies SN factors that may have potential to predict youth participation and contributes to the explication of the interplay between the person, environment, and participation in adolescent activities.
